Objective-To pilot data coilection instruments and to make a preliminary estimate of the level of incorrect use of car seat belts and child restraints in Fife, Scotland. Design-Cross sectional survey of cars containing adults and children at a number of public sites across Fife in 1995 to assess use of car occupant restraints. Trained road safety officers assessed whether seat restraints were appropriate for the age of the passengers and whether restraints were used correctly. These assessments were based on standards published by the Child Accident Prevention Trust. Participants-The survey gathered data from 596 occupants in 180 cars: 327 adults and 269 children. Ten per cent of drivers who were approached refused to participate. Car occupant restraint was assessed in 180 drivers, 151 front seat passengers, and 265 rear seat passengers.
Main results-Three hundred and sixty one occupants wore seat belts, 68 were restrained by a seat belt and booster cushion, 63 in toddler seats, 25 in two way seats, and 18 in rear facing infant carriers. Ninety seven per cent of drivers, 95% of front seat passengers, and 77% of rear seat passengers were restrained. However, in 98 (52%) vehicles at least one passenger was restrained by a device that was used incorrectly. Seven per cent of adults and 28% of children were secured incorrectly. The commonest errors were loose seat belts and restraint devices not adequately secured to the seat. Rates of incorrect use were highest in child seat restraints, reaching 60% with two way seats and 44% with rear facing infant seats.
Conclusions-The incorrect use of car occupant restraints is an under-recognised problem, both by health professionals, and the general public. Incorrect use has been shown to reduce the effectiveness of restraints, can itself result in injury, and is likely to be an important factor in child passenger injuries. The correst use of car seat restraints merits greater attention in strategies aiming to reduce road traffic casualties. Areas of intervention that could be considered include raising public awareness of this problem, improving information and instruction given to those who purchase child restraints, and encouraging increased collaboration between manufacturers of cars and child restraints, in considering safety issues. (Injury Prevention 1997; 3: 17-22) Keywords: road safety; road traffic accidents; car occupant restraints/seat belts.
Although the number of children killed or seriously injured in road traffic accidents has fallen in the last decade,' increasing use of child restraints has been found in the USA to be associated with an increase in the misuse of these devices.2 In the USA rates of misuse of child restraints of over 60% have been documented.3 It has been proposed that misuse of car safety seats may now be an important factor in child passenger injuries.2 One survey of children presenting to a paediatric emergency department found that 7% had injuries associated with misuse. 4 The effectiveness of seat restraints in preventing injury is reduced when these are used incorrectly.5-`0 In addition, certain injuries, such as chest and abdominal soft tissue injuries and whiplash injuries to the neck, have been described more commonly since the widespread use of occupant restraints. These injuries are thought to be due, in part, to incorrect use.5"' Included among these are certain serious injuries, such as high cervical spine fractures in children and lumbar spinal dislocations ('seat belt syndrome'), which were previously rare but have become more common in recent years.9 10 experience in training were invited to run a two day course at which Fife road safety staff were trained in how to assess correct use of car restraints. Data collection instruments based on an established TRRL questionnaire were developed and piloted by road safety officers (appendix 1). Standards adopted for the assessment of correct use and definitions for appropriate age and weight for each device are those published by the Child Accident Prevention Trust (CAPT).24 Seven sites were selected across all districts of Fife. These included car parks of supermarkets, leisure and recreation facilities, or outdoor centres. Observations took place on Saturday mornings and afternoons in August and September 1995. Two road safety officers carried out the survey by approaching cars as they entered the car park and stopping those that contained both adults and children. They invited the occupants to take part in a survey to assess correct use of seat restraints and to receive expert advice, as appropriate. Approximately 10% of drivers declined to take part, usually because of lack of time. Vehicle checks took between 10 and 25 minutes with the two officers working together. Assessment of correctness of use followed CAPT guidelines, recorded on a standardised recording form. Any problems identified were discussed with (17) 14 (5) 67 (25) Overall total 596
61 (10) 14 (2) 85 (14) the vehicle occupants. 13 We were unable to distinguish between incorrect use resulting from misuse and that due to poor design of restraint systems. For example, it is considered that the increase in high cervical spinal injuries in children is due to the lack of top tethering because these injuries are rarely seen in Australia where top tethers are mandatory. It may be, therefore, that in some situations current child seat restraints simply cannot be tightened sufficiently when using an adult lap and diagonal seat belt with an inertia reel. Car manufacturers appear to give highest priority to the effectiveness of restraint of adults rather than children. Currently, seat belt anchorage points are being moved further forward to place the lap strap across adult thighs rather than the stomach. This makes it more difficult to secure child seats safely. Moreover, car seats and belts are rigorously tested to ensure adequate protection of adult occupants. Child seats, unlike adult car seats, are not made by the car manufacturers and thus car manufacturers do not test the performance of child restraints in their vehicles. 38 The level of incorrect use of seat belts in serious accidents that result in car occupant injuries or fatalities is not known. Data on seat belt use at the time of accidents has not been collected by the police during accident investigations since 1994. A study of fatalities among restrained children in UK road traffic accidents from 1979-94 carried out by Vehicle Safety Consultants, Silverdale, Lancashire, England on behalf of the TRRL has shown that, where information on correcmess of restraint of children was recorded, 38% of these children were restrained incorrectly at the time of the fatal accident (SJ Rattenbury, personal communication). It is not known what proportion of these deaths would have been avoided if the restraint had been used correctly.
Implications for prevention In summary, the levels of car occupant restraint use found in this survey in Fife are high in vehicles with seat belts fitted. In part this reflects the design of the survey, which selected vehicles in family use at weekends. Despite studying this safety conscious group, however, examples of incorrect use of restraints were found in 52% of vehicles surveyed. The rates of incorrect use were substantially higher in children and were particularly associated with specific types of child car restraints. Action to address this problem is required across a number of related areas. More attention should be given to child safety in car and car seat belt design. 
